Abstract In Brazil, a high prevalence of cytomegalovirus (CMV) infection has been documented. In immunocompetent adults CMV infection is usually asymptomatic and therefore morphologic and immunophenotypic bone marrow changes have rarely been described. The authors report the case of a previously healthy patient who developed fever of undetermined origin. The diagnosis of acute CMV infection was based on serological testing. A computed tomographic scan showed mediastinal lymphadenopathy. A bone marrow biopsy revealed a hypercellular haematopoiesis with eosinophilia and large mixed T-and B-cell lymphoid aggregates. In spite of bcl-2 positivity, their reactive nature was demonstrated. Polymerase chain reaction (PCR) and immunohistochemistry were unable to detect CMV-DNA in paraffin-embedded bone marrow sections. Much like in other systemic disorders, the lymphoid nodules in this case seemed to be caused by immunological mechanisms, possibly due to cytokines released in response to the systemic infectious process. Key-words: Cytomegalovirus. Bone marrow. Lymphoid nodules.
Cytomegalovirus (CMV) is a common cause of viral infection and a major cause of morbidity and mor tality in immunocompromised patients. Both primary infection and reactivation of endogenous latent virus owing to acquired immunodeficiency o r i m mu n o s u p p r e s s i ve t r e a t m e n t c a n c a u s e disease. The infection is associated with nons p e c i f i c b o n e m a r r o w c h a n g e s i n c l u d i n g myelosuppression and a florid haemophagocytic syndrome, especially in severe immunodeficiency 4 .
Nonimmunosuppressed patients rarely manifest clinical infection although CMV-induced thrombocytopenia and haemolysis have been reported 1 14 . CMV seroprevalence in adults ranges from 40% to 100% depending on geographical and socioeconomic conditions 4 . In Brazil, a high frequency of seropositivity has been reported 5 . Like other herpes virus, primary infection is followed by persistence of the virus in a latent form. It has been proposed that bone marrow progenitor cells and peripheral blood monocytes play a major role in the pathogenesis and latency of CMV 15 .
Reactive lymphocytic aggregates may be observed in marrow biopsies from patients with a wide range of infectious processes and immunological disorders. However, the distinction between benign and malignant proliferation based on mor phologic criteria alone may be difficult. Although general guidelines for m a k i n g t h i s d i s t i n c t i o n a r e p r o p o s e d , w h e n lymphoid nodules are relatively large or numerous, immunohistochemical analysis has been shown to be useful in demonstrating their reactive nature 13 . The present report describes the histopathological and immunohistochemical features of lymphoid aggregates in bone marrow of an immunocompetent patient who developed symptomatic CMV infection.
CASE REPORT
A 38-year-old man, previously healthy, reported bouts of fever without chills and fatigue in the last two months. The patient had a weight loss of 9kg. On physical examination no abnormality was found, except fever (37.9°C). Laboratory findings included haemoglobin of 12.5g/dl, a white blood cell count of 4.2 x 10 9 /L with a normal differential count and platelet number. Erythrocyte sedimentation rate was 96 mm. Anti-nuclear antibody testing was negative. Serologic analysis were negative for human immunodeficiency virus, EpsteinBarr virus, and for hepatitis A, B, and C. Infection with CMV was indicated by detection of markedly elevated CMV-specific IgM using enzyme-linked immunosorbent assay (ELISA). In peripheral blood, B-lymphocytes were 6% (N: 15-30%) and T cells were 74% (N: 65-74%). Blood cultures for bacterial organisms were negative. A computed tomographic scan of the chest showed slight mediastinal lymphadenopathy (<1cm). The bone marrow biopsy revealed a hypercellular haematopoiesis with increase in eosinophils and multiple lymphoid nodules, including a poorly demarcated, large lymphoid expansion composed of small mature lymphocytes in the immediate paratrabecular area (Figure 1 ). No histological viral inclusions were seen. Immunohistochemical analysis of these aggregates was performed using the avidin-biotin-peroxidase complex, and monoclonal antibodies from DAKO, Denmark. A strong central positivity with CD20 and a positive dispersed reaction with CD3 and CD45RO were observed ( Figure 2 ). Staining with monoclonal antibody to bcl-2 was weakly positive. To investigate the possible presence of CMV-DNA the paraffin-embedded bone marrow was analysed by immunohistochemistry using primary monoclonal antibody against CMV delayed antigen. CMV-DNA was also determined using a nested polymerase chain reaction (PCR) with two pairs of primers, major immediate-early antigen (MIE) and immediate-early (IE), which correspond to conserved regions of the CMV genome. Specific primers for b -g l o b i n g e n e s w e r e u s e d t o a s c e r t a i n t h e integrity of the extracted DNA and to detect any inhibition of polymerization in the extract. Both m e t h o d s w e r e u n a b l e t o d e m o n s t r a t e t h e presence of CMV-DNA. One month later bouts of fever disappeared and white blood cell count raised to 7.3 x 10 9 /L. No specific therapy was given and the patient was still well 18 months after bone marrow examination. Infection with CMV rarely causes disease in immunocompetent individuals, except for a mononucleosis-like illness in some people 7 . However, in immunocompromised patients, most notably transplant-recipients and HIV-infected persons, CMV infection remains an important cause of illness associated with considerable morbidity and mortality 4 . Viral infection has been observed to cause suppression of haematopoiesis that may be mediated by CD8+ lymphocytes exposed to CMV, direct infection of myeloid progenitor cells, impairment of stromal cell function and decreased production of haematopoietic growth factors leading to leukopenia and thrombocytopenia 4 . Lymphoid aggregates may be observed in bone marrow biopsy in a wide variety of viral infections but also in immune-related diseases and lymphomas. In the present case the diagnosis of acute CMV infection was based on clinical manifestations and serological testing. The patient presented a slight reversible leukopenia. However, bone marrow examination showed a hyperplastic granulopoiesis, with conspicuous increase in eosinophils. The large lymphoid aggregates observed were poorly circumscribed, had no germinal centre, and were mostly intertrabecular in position. Immunohistochemical analysis detected the presence of B and T lymphocytes, favouring their benign nature. Bcl-2 was weakly positive.
DISCUSSION
Differential diagnosis between benign and malignant lymphoid infiltrates may be difficult. In cases with a florid bone marrow lymphoid reaction, lymphoid aggregates may reach or line the bone trabeculae. Neoplastic lymphoid aggregates are usually composed of homogeneous B cells but reactive T cells may be obser ved in B-cell lymphomas 8 . In this topic, morphological features, including in par ticular histotopography and content of reticulin fibres, associated to immunohistochemistry are useful in differential diagnosis 13 . It is worth mentioning that demonstration of immunoglobulin light chain restriction as a criterion of B-cell neoplasia using immunohistochemical analysis of paraffin tissue sections is of limited value. It has been primarily used in determining the monoclonal nature of plasma cell proliferation 10 Molecular analysis, in spite of not always feasible, is helpful in proving monoclonality. Immunogenotypic approach, using the polymerase chain reaction (PCR) analysis of the unique immunoglobulin heavy chain on DNA extracted from routinely fixed trephine biopsies, can provide additional arguments in favour of lymphoid malignancy. However, because of the incomplete correlation between PCR data and immunomorphological findings resulting in low sensitivity rate, many authors have continued to consider morphology as a gold standard in evaluating bone marrow involvement by malignant lymphoma 2 3 10 . Therefore, immunogenotypic analysis is considered to be a useful and valuable complementary adjunct to morphology in the differential diagnosis of equivocal cases. In our case, the reactive nature of the lymphoid nodules was presumed by mor phological and immunophenotypic features. On the other hand, the clinical manifestations completely reversed without specific therapy and the patient was fo l l owe d fo r 1 8 m o n t h s w i t h n o ev i d e n c e o f malignant disease. In agreement with previous r e p o r t s , t h e b c l -2 ex p r e s s i o n w a s n o t a discriminator y criterion for distinction between benign and malignant nature 6 12 .
The high sensitivity and specificity combined with rapid diagnosis make the molecular biology methods useful adjuncts to histology for detection of CMV-DNA 11 . However, in our case, both immunohistochemical and PCR studies performed on paraffin-embedded bone marrow specimen were negative. Therefore it seemed improbable that the changes found in bone marrow examination were due to a direct action of CMV on the haematopoietic tissue.
It has been demonstrated that CMV infection disturbs the balanced cytokine networ k that controls the proliferation and differentiation of haematopoietic cells 9 . The biologic significance of marrow lymphoid aggregates in the majority of patients is unknown. Their presence in our case seemed to represent a systemic response to the viral CMV infection.
